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earried out enader two methods » namely by contracts and by force 
noobente SCO CORY 1 EO POWER Rime 
the procedmre was for {a), the Intake, force account up to April, 1922, and 
by contract work for the completion since that time; (b), the Wellend Kiver, 
by force account with plant pwrehased or rented wp to the spring of 1922, 
when e& contract was let for dredging; (c), the Canal, by force accomt 
throughout; {d), the Forebay, by force account throughout; (e), the Sareen 
House, by force account with a number of separate contracts for the steel 
work of the superstructure, the windows, the gates, und the radke; {f), the 
Penstooks, by force agcount for exonvation and concrete work, with a contract 
for the fubrication and erection of the steel work; (¢), the Power House, by 
force secount with contracts for the Johnson valvos, the turbines, the goner- 
ators, the tronaformers, the awitches, the cranes, ami the miscellaneous 
equipment. The tall race exonvation was carried on by force accommt. The 
power house ralleny, which is essentially a part of the permanent ee. 
of the plant, was aleo constructed by force account 
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in order that I might be fully informed as to the reasons on which the 
decisions were based to adopt a particulary method of construction procedure, 
I have devoted considerable time to discussing and studying the subject. I 
have talked the matter over with lire F. &» Gaby, the Chief ungineer of the 
Hydro-Klectric Power Conmaission, at some length, and 1 have into the 
wubject deeply with Mrs He G. Aoret, Mr. R. le Hearn and Mr. Those He Hogee 
In the discussion, as ia to be expected, much of the informetion given was 
readily confirmed. On the other hand, the natwre of the subject is such 
that meny of the statements regarding events and their sequence 
only to those engineers who were intimately identified with them as the 


are know 


decisions were made. Where | bg le to establish the facts for 
myself, in the following remrkse I have asoribed the statement to others 
or have stated it as an opinion after consideration. 


Owing to the vitel necessity of poeseuning such o large installation as 
that of the Queene ton-Chippawa plant from the tee menace of the Niagara River, 
tho engineers state that in their sweyneert the design of the Intake, in pro- 
portion to ite oost and dha dimensions, involved possibly more intensive 
and original enginoering atudy than any other feature of the installation. 

The history of Mrs Be De Johnson's roseurches and the protracted study by means 
of the large-soale models has already 1 been referred to in Chapter A, HISTORICAL, 
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MBPORDS. The engineers have told me that when 


end in Chapter C, ADVISOR 
the commencement of construction on the Gueenston-Chippaws project was 
authorized, the etudy of the inteke was in so nebtilous state, ami 1% was not 
wntil the spring of 1921 that their investigetions were sufficiently far ad- 
venced to definitely fix the type end limite of construction. Previous to 
this timo, certain besic requirements of the design hed menifested themselves, 
» the preliminary stages of 

_ the construction, sch as the umwatering of the site and the dredging of the 


and it was considered quite possibile to commenc 


ped of the river; but they did not consider it possible to definitely fix 


“OP Y te which 4% would be nesossary to 
Bar es no definite specifications or de~- 


teiled plans were available to form the basis of « echedule contract. Mr. 


the linits of the dredging 


remove rock. Under these 


Acres atetes definitely thet the necessity of completing the work in 1921, 
which was kept in view from the very commencement of operations, demonstrated 
the wiedom of making a eturt on construction within euch limits as the pre- 
areas of the engineering studies permitted from time to time, 

Accordingly, fores secount work was done on the Iinteke to the extent of com 
pleting the temporary dam for the wemtering of the site end the excavation of 
about 80% of the necessary earth yardage. This portion of the work progressed 
a6 part of the general programe throngh the worst part of the war and the 
post-war period, and was suspended in the fall of 1921. 

During the winter end epring of 1921-22 industrial conditions surtfered 
a period of sericove depressiam in Canadas, mud, as a resvlt, labour became 
plentifol and relatively cheap, ani the prices of materials wero greatly re- 


duced. Furthermore, the records show that the type and design of the finzl 
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structure hed been definitely developed and fixed in the meantime, so that 
by 1922, & complete set of detailed construction plums had been prepared. 
When the resumption of work on the Intake was considered in the spring 
flectric Power Commission felt that the time was pro~ 


pitious for inviting tenders for the completion of this work by contract, 
ae hed been their procedwre previous to the war period, and tenders wore 
invited publicly. The tenders received covered 2 wide range of prices, and 
appeared to indicate that pre-war conditions in the matter of heavy con- 
struction work had in a moa 


Commission therefore en ne 4 C) PY for concluding the various 


Classes of works on the In 


reo been restored, The Mydro-lllectric Power 


She ocnkract with Measra, Tenlinson, Macey ant MeDonela, of Wimmipes, 
wan signed on May 5th, 1922, and it may be said to be the general contract 
for the construction of the Inteke und the ship chamel. It was signed on 
behalf or the iyare-lectric Power Gomniasion of Ontario by Six Adam Beck, 
Chairman, and by Mrs We We Pope, Secretary; und on behalf of Messrs. Tomlinson, 
Mags and MoDonald by Mr. Robert J. NoDonald for himself and as Attorney | 
fox Mire Vs S- Tomlinson and be. Arthur Macaw. 

Under the terms of the contract, the contractor has given « surety bond 
from the London Guarantee ond Acoident Go. for ¢110,000, dated May ist, 1922. 

in the agreement the contractor wmidertakes to complete the work on or 


before December Zlat, 1922, the contractor fwnishing all plant, labour ond 
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material with the exosption of coment. The cement for the work is delivered 
to the contractor by the Hydro-Llectric Power Commission at the nearest rail- 
way siding. 
; The contractor ia onliges to “keep open for use in a sate oondition" 
the bonlevard of the Queen Victoria Park, Commission adjacent to the site. 
The gonoral specifications, Such vltine the standerd general contract 
conditions of the Hyiro~flectric Power Commission, refer fully to snch 
mitters as insurance, tnapeotion, tntorets material, labour, responsibility, 
methods’ oF procedure, plent, instructions and so forth. Provision is alse 
made in the contract for ssions, end work in addition to 
that ordered and not whe Motos is to be paid for at eoat 
plus ten per cent. 
The Chief Engineer of the Commission is the sole judge of the extension 
of time throw: wnforesem delays. 
‘The specifications are full und complete in all particulars. 
The contractor is required to pay twenty cents for each empty cement 
bag, which sitet is refunded to the vontractor upon the retwn of the bag 
to the Cement Company and its acceptance thereof. | 
The schedule of pricea and the estimates of qvantities for the contract 


are es follows: 
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ae ae 


Desaription of Work quantity Unite  7"*00 Per 


ee 


Barth Excavethon ceceversasnvevovecosense 89,000 qubie yards & 0.94 


Rook Exeavat ion peenedanducesddeebberneeed 25,0990 gable yards 2.65 
Berth FLLL eecveseennenesevoteeenveuseses 61,000 cubic yards + £9 
Rip~rap Soe ee weneceresteseneesoveesesewes 16,009 square yards 1.99 


Consrete, cement being ; 
gapplied by Heb Pele sentoveaveeosusnes $2,000 euble yards 525 


Placing Iron and Steel 


supplied by Halla! +Gs EO Rp. Mis0,000 pounds 203 


Reinforoing Steel sales alle added ooh dad daielastadhates 969,090 pounds 2 OS} 


eheber in Cribs ehhh ee 406 thousand feet 79.99 
ua board measure 


Tron Fastenings in OT Uba acsasevvseeveess 15,900 pounds 4 


Romoval of Sheet Piling and Lamber 
in Temporary Dam, (Timber, 464 
' thousand fect board moasure; Iron 
Fastenings, 125,009 pounds; Steel 
- Sheet a 187 »100 Lineal feet) Whole whole . $29,257.50 


vhe total contrast at the estimated quantities amounts to GGG 727 269. 


ting in a general way, the contract is intended to provide a clear 
entrance into the Yelland River with a bottom width of 159 feet at Elevation 


550. The present contract does not include the gathering tubes contemplated 
in the ultimate desion. ‘The whole of the temporary dem ia to be removed and 
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the ship chammel is to be completed for one lodk gate only, the intention 
being to defer the oonstruction of the rest of the lock wmtil the necessity 
for ite completion is preven. 


The construction procedures on the Vellend River was governed by a 
variety of conditions, of which the most important are stated by the en- 
gineers to be as follows;- (5,@) Pra of the United States arthori- 
ties to allow-excavated material from the Velland River to be deposited 
in the chennel of the Niagara Fiver; (b), the difficult problem in the 
mattex of the disposition of spoil in the lower two-mile reach of the 
Vellend River, om secomt of the proximity of the Villase of Chippewsn 
the main read systems on both barks of the stremm; and (ca), the fact that 
the plant need in comoction with the force accomnt work on the Intake was 
&@lso suitable for use on a portion of the Welland River. 

the enlargement of the Vellend River involved the removal of about 
2,000,000 enbic yards of earth from the bed of the stream, There wore two 
ordinary mothods of handling this meterinl;- namely, by dipper dreds work 
and by suction dredge work. The dipper dredge elternative was given care} 
ful consideration and was sbandoned by the engineers as a means of carrying 
out the whole of the work by reason of the primary fact that the only avail- 
eble disposal area was the Niagara River, which st that time was not permitted 
to be used for this purpose, and secondarily, becsuse they believed that even 
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ver were available for disposal purposes, the long heul 


if the Niagere 

from the upper r 

with the necessity of handling two hand~operate 
srocedure impracticable and the cost prohibitive. 

Mr. Acres states that the saction dredge alternative, insofar as 


aches of the Welland liver, taken inte consideration 
» bridges, tended to 


the firat two mlles of the Velland iver was concerned, was abandoned for 
substantially the same reason, as the Ningara River eould not be used for 
disposal, and the discharge lines under such conditions would also have 
necessarily grown to s prohibitive length. furthermore, it was impossible, 
within this particular reagh of the Eiver, te obtain sufficient area of 

(m account of the difficulty of applying ordinary methods to the 
excavation work, it was finally decided by 


handling of the Welland Kiver 
the engineers after a protracted period ef investigation, and viewing of 
the operation of execvation plent on similer work in the United states, 
to use w high speed cable-wny excavator. the advantage of thie type of 
“plant. in their judgment was that it could take fuller advantage than any 
other type of machine of the restricted disposal arens available in the 
lower two-mile reach of the “eolland Miver. The operation of the cable- 
way will be discussed in detail under another heading, the point having 
been elaborated thas far to record the fast that, in the judgment of the 
Comsission’s Engineers, a method vas necessary which involved special- 


ization, and that the problem did not lend itself to ordimary contrect 
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The work proceeded in the Yellen’ Liver jointly through the agoney of 
the dipper dredge, originally employed on the Intake work, and the oable- 
way excavator until the summer of 1921, when the work was suspended, first, 
by reason of the completion of all of the necessary dipper dvetes work at 


the mouth of the liver, and secondly by the judgment of the Commission that 


the operation of the cable-way excavator sould be reasonsbly deferred for 
& considerable time pending a drop in inbour and material scests. When the 
time came to resume work on the Velland River in the spring of 1922, the 
following conditions exleted: the excavation of the lorer twoumile resoh 
of the Yellend fiver had been practigaily complet ed, and the topography of 
the shores from that point had become much more faroureble for 
disposal purposes; and the conditions surrounding the letting of construc~ 
tion contracts bad also become more favourable, as already mentioned In 
the esse of tho Intake. I am informed that the Commisgion therefore con~ 
sidered it advisable to follow the same procedure ws im the ease of the 
Inteke for the remainder of the dredging work in the Yelland River, and 
to invite tenders for the completion of the some. sgcordingly, speoifio~ 
ations aunt plans were iseued giving the parties tendering the option of 
sulmitting (a) a prise covering exeevation only and (b) a price covering 
the excavation and final disposal of excavated materisi. 

3 The consideration of the tenders received resulted in the decision to 
let a contract for the dredging to Neasre, B. 0. Leahy & Cos Limited, 
Ottawa, Ontario. 
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The contract with Messrase BE. G. Taahy & C0. Limited, was dated May 
Zand, 1922, and is « three-page typewritten instrament executed under the 
signature of the Chairman and the georetary of the Hydro-Eleatric Power 
Commission, and the President ond the Seorstary-Treasurer of H. 0. Leahy 
f OG. Idmitea. it includes four mimeographed pages of instractions to 
bidders, together with thirteen printed paces of general conditions, twelve 
mimeegraphed pages of specifications for proposition No.l, eleven mimeo- 
graphed pages of specifications for proposition No.2, four nimeographed 
pages in the form of a cal : comm ols showing a plan, profile 
and section of the Works 

She Contractor has deposited (ne Handred Thousand Dollara ($100,009.00) 
of Victory Bonds with the Hydro-Hleotric Power Cosmission ag a guarantee 
of the fulfilment of the contract. | 


In the ag ent, the Contracter undertakes to remove not less than 


800,000 gubic yards of material by the Sist day of December, 1922, ‘The 
work required to be done is all under proposition No.2. 

} The Contractor agrees that the sontract prices are to include the 
furnishing of all labour and miterials, (excepting that specified to be 
supplied by the Commission), and the providing of 211 plant and apparatus 

. woquired. The contract requires the Contractor to properly drain the 
disposal areas, and it places upon him the responsibility of protection to 
property and the liability for action for damages. it also puts him under 
obligation to remove slips or subsidence outside the stipulated dlsposal 
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@reas without charge. 
‘@he contract is divided inte four sections containing quantities 
estimated for tender purposes as follows: 

- ‘Section 1, Canal, Station 15 to Station 60 cesescererseoes $25,000 uoyds. 
Section Li, Miver section, Station 165 to Station 244.49 , 500,900 ou.yds. 
Section Iil, Canal, Station 0400 to Station 15+09 ssessss. 175,000 ousyds, 
Seotion iV, Wellend iver, Gtetion £44400 to the entrance 


to Station 15, canal chainage veovseveseecereccenrceses HOt estimated, 
| The prices in the contract are; 
Earth excavation ee (8 RS og per eayd. 
Earth exeavation, in case contract be cancelled when ex- 
. @avation has exeseded 500,990 cu.ydae but has not 
oe MBCA 600,000 cannnavecsrerreenreneceensecsaneseees SO¢ DOF Ousyd. 
Sarth excavation in quantities less than £00,000 ousyds. » 40” per ou.yd. 


* 


magnitude of the quantities involved and the tedious 
and protracted engineering studios incidental to the fixing of its Location 
and eharacteristies, the engineers of the Hydro-Elestric Power Comission 
gonsidered that the Canal constituted the eentrolling factor having to do with 
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the suceesss or failure of the project as a whole. 

Actual study of this particular phase of the problem commenced in 
1914, and suvfictont inforrmtion was accummlated during the succeeding 
year to justify, iu the opinion of the onginosrs, a request to the dovern- 
ment of the Province of Onterio for authorization to proseed with the de- 
sign and construction of « plant for tha utilization of the surplus treaty 
water computed at 6,500 cubic feet per second. This recommendation not 
heving been entertained by the Covermment, no continuous intensive study 
was made of the project mtil, as is stated by the engineers, war demands 
for slectric energy had forced both the Foderal and 
the Provincial Govermmen aes meideration to any feasible 
project for increasing the existing supply of electric energy. This 
attitude on the part of the Ontario Goverrmont finally resulted in author- 
ization being granted to the Hydro-Hlectric Power Commission to proceed 
with the construction of the Queenston-Chippawa project, ond the Second 
Act of the Ontario Legislature, entitled "The Ontario-Miagsra Development 
Act, 1917," (7 George ¥, Chap. 21) was assented to on April 12th, 1917. 


Previous to this latter dete, extensive topomraphical, scontowr and drill- 


ing surveys had been made. These established among other things a condition 
which had much to do with the matter under present discussion, namely, that 
the earth overburden along a considerable length of the route of the pro- 
posed power canal was heavily impregmmted not only with ground water but 
holes it actually rose to a level approximately 20 feet above the elevation 
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of Lake Brie. This ‘eondit ion immediately forced the sonelusion that 
the removal of she earth overburden would “ attended by immense 
avila in the judgment ef the engineers of the Commission, 41? hand] ed 
by small steam shovels or by dreg~line excavators. The engineers bepen an 
investigation of this phase of the problem, similar to that above mentioned 
im oonnection with the removal of the sub-aqueous earth in the Welland 
iver, with the regalt that a decision was resohod to uae a type of plant 
not hitherto used on work ef this cheroster, namely, the largest shovels 
developed up to that time, the baste idea of this departure in the minds 
of the engineers of the Commission — stated to be that these shovels 
would have sufficient rea dt imously from the rock stratum 
underlying the saturated overbarden, thereby obviating the factor which 
would have destroyed the effectivencss of the ordinary rallivey tyne 
shovels, name ly, the mrying of the sume, along with their service tracks, 
in the aott bottoms 

“The decision to utilise large shovels was made in the latter part of 

the year 1916, end, in Jarmary 1917 sathority was given to the engineers by 
the Hyero~Kiestric Power Comeeaton to meke the neceasary ‘Furohases. 

‘When the orders ‘Yad been placed for the large shovels, the demands 
for manitions pa | other waz uaboria is were showing sipems of becoming so 
agate as to largely absorb the supply of labour and material, with the 
inevitable consequent inerease in coste. It should be noted that in this 
game year, 1917, the Department of fiailvays and Canals of Cansda ordered 
& complete eeseation of work on the Welland ship canal, sail there Was a 
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widespread impreagion that it was physically and fimanclally impossible 
to Garry on schedule contracts under the conditions then obtaining. 

Daring the invest igatery period the engineers of the Hydro-~Hleotric 
Power Commission also deoided to use electric power for opersting the con 
struction plant, giving sa their principal reason that its cheapness, ond ite 
availability ih any quantity required, offered vex definite indications 


for economy as compared with sneriean ooal, the cost of which was even 
then showing indleations of increasing and the supply of which was be-~ 
coming cartels ‘ 

| The regerds show that the war demand for electric power developed at 
a constantly soselerat ing eC eg dyer 1915, and when the oxtreme 
meed for additional eleatriec power manifested itmelf in 1917, the enineer- 
ing investigations in comection with the Jucenston-Chippawa power develop- 
ment were just emerging from the preliminary stage. Consequently, to meet 
the demand for power the engineers of the Hydro-Eleotrie Power Commission 
say that they considered it necessary to commence sotual construction 
operations om the basis ef a few fixed and definite elements of design, 
although hese eleuents bat mod been developed in sufficient detail to 
permit the preperation or final detail éosigons and definite estimetes of 
quantities. Shis statenent applies more part icularly te the Power Youse 
and the Intake, bat alae im some degree to the portion of the work now 
under discussion, namely, the Canal. 

At the time when tt became necessary to actually commence construction 


work, therefore, the engineers of the lydre-Hleotric Power Commission say 
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that there were four outstanding comlitions influencing the Commisaion as 
regards the general policy of construction procedure. These points were: 
ta), the suturated condition of the earth overburden as evidenced by core~ 
drill aurveys, and the consoquent necessity of utilising a special type of 
Plent for removing the earth octal (bo), the growing disorganization 
of the labour market ond raw material market; (¢c), the esonomy of atiliz- 
ing electric power for the operstion of the constraction plant as indicated 
by the conditions surrounding the supply of american ooal; and (4), the 
necessity, due to the urgency of war conditions, of commencing construction 
work while many of the si for the pro a8 a whole were still in the 
investigatory stage. OP v" 

‘he engineers of the Hydro~Zlestria Power Commission state that to 
the existence of the above conditions wae largely due the decision to 
proceed with the work on the Ganal on a force ageount basis, bat in order 
to test the wisdom of this decision, and in the possible hope of obtain- 
ing tenders even approximately comparable with pre-war prises, it wee 
decided to submit such data as were then svailable to a selected group of 
recognized general sontrastors known to have been previously identified 
with work of the character proposed. The firms seleated were supplied 
with the gomeral specifications and a plan and profile of the proposed 
Ganal, a well as a record of the test borings, ell in sufficient detail 
te ensdle the teuderera to submit firm prices in event of thelr desiring 
to undertake the proposed constraction. 

I have seen the data referred to, together with the correspondence 
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WALTER J. FRANciS & Company. 
Copy For ENcLosureE To Mr. J. Allan Ross. (G16) 


which praged in the ebove commection. Por convenience of reference I have hed 


the information regarding the borings re-dravm and included herewith ae pages 

7 G17 to G19 inclusive. 14 dows not seem necessary to include the copies of the 
general plan, because the location given wae the same ae that fineliy used end 
as already svbmitted in Chapter "H*, the general devaription of the work. 
Neither does it seem neceseary te refer at length to the specifications, which 
ware quite complete for the purpose in hand emi guve all the essentials inform- 
tion to the prospective tenderers. 

The firme with whom there was formal correspondence were:- The Foundation 

Compeary, Limited; Larkin & Sameeter; Baldry, Yerburgh & Hutchinson, Limited, 

‘wale a feed edd The Dominion Dredeine Go., Limited; 

ond We Cowlin & Gon (Cansda), Limited. | 


fhe Dowinion Construction ¢ 


{he inquiry letters wore writton during December 1916, and were in the 
following general form, each individueliy addressed to the prespective tenderer 
from iv. Gaby's offioe, on the letterhead of the Comission. 


"Gentlemens 


We sre mudling you under separate cover plens and speci- 

fications covering earth anid rock work in the power canal which will 
evelopment. We would like you to submit a 

tender price par yard fox the ‘excavation of eurth and rock in conneo- 
tion with this work, the said figures to be in our hands not later 
than Jan. Sth, 1917. Wo will be glad to give you further information 
aa to eatimated quentities, or any other information available whigh 
may be of use to wou. 


Yours truly, 
Hydro-Eleatric Power Commission of Ontario. 
Chief Engineer 
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HypRo-ELEcTRIC INQUIRY COMMISSION 
W. D. GREGORY -CHAIRMAN 


QUEENSTON-CHIPPAWA PoweR DEVELOPMENT 
LOCATION OF BORINGS 
MADE UP TO MARCH 4¢° 1916 
In RELATION To FINAL CANAL LOCATION 
Toronto, Nov., 24th.,1922 ,Made by4é@,Checked by t AF 
WacTerR J. FRancis, C.E., 


CONSULTING ENGINEER 


NOTES :- 
Miles from junction with Welland River shown:-(1) 
Location of Borings shown :- + 
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Copy FoR ENCLosurRE TO Mrs J. Allan Ross. 


{Geii0) 


fhe replies to these inquiries are given below vorbatinae | 


Under date of December 29th, 1916, The Foundation Company, Limited, 


replied in two separate letters as follows:- 


(Copy) 


"The Foundation Company Limited 
Bank of Ottawa Building 
Montreal 


Desenber 39th, 1916. 
The Hydro-Electric Power Cormiosion of Canada, 


UWniversity Avenue, 
Toronto, Ontario. 


ference to our gouversation yesterday, I enclose 
herewith letter to the Commission, along the lines which we discussed. 


& 


I should be very glad if you would bring thie matter to the 
attention of whoever in your Organization is in a position to speak 
om a question of pollay of this kind. I know that you personally 
appresinte the difficulty in submitting a common senee limp swa, or 
wnit price, bid at this time, and I trust that the other menbers of 
your Orgeniseation realize that en failure to srbmit such a bid is 
simply due to the fact that we would be offering to de something which 
we would have no assurance we could aarry out. 


I trust that your Commission will give serious consideration to 
the form of contract which I have proposede I honestly feel that with 
& skilled orgenisation a contractor can save an owner mock more than 
the emovnt of his fee. This is demonstrated by the fact that very few 
large corporations do thelr own construction work, for example, I 
might mention both the Pennsylvanin end Grend dentrel Terminals, Hew 
York, the Pennsylvania Sunnel, Now York, the Regers Pass Tunnel, on 
the CePelie, the Ogden shops, CePslie, the Wimnipeg Pormingle, O.Psh., 
the International Nickel Company's refinery (the largest ever constructed) 
the Cedars Rapids Power Development, the Laurentide Developments at Grand 
Mere, and mmerous other large pieces of construction work, which have 
been done on this basis. These corporations are run by hard-headed 
business men, who do not waste any money. They have large organizations, 
yot they seldom widertuke construction work with their own forces. They 
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Wacter J. Francis & Company. 
Copy FoR ENcLosurRE TO Mr. J. Allan Ross. (Ga21) 


are operating companies, and it is a fact that an operating company 
cannot do construction work as cheaply as & construction company, You 
will note that financial interests who sre engaged in beth construction 
end operetion almost invariably rm the construction end of their 
business as % separate and distinct corporation, notwithstanding the 
fact that they have in their cperating compenies, and in their engin~ 
eering companies, some of the cleverest men in the business, whose 
jaro ability and experiaoe, Glasses them among the big execu~ 
tives. 


Thanking you for your courtesy in this patter, I am 
Yours very truly. 
(signed) Re li. ohadierl ote 
Bagtern Manager.” 


“The oe HS Company Limited 
Hank of Otte Building — 
Montreal 


The Hyiro-Blectric Power Connission of Ontario. 
University Avenue, 
Toronto, Ontario. 


Gentlemen: 


With reference to yowr invitation fer tenders for the 
excavation for the Montrose-Gmentons Curve Power Genel, we may state 
that after going over this project and giving it our most carey] 
consideration, we have come to the conclusion that a lv sua, or 
wit price tender, which, we wwerstand, ia what you desire, is, at 
this tine, from the standpoint of the contractor, impracticable. 


On aecount of war conditions, prices of materinls fluctmte 
vetween wide limits almost from day to day. Certain articles neces- 
sary for this work, as, for instance, explosives, too] stee] and 
steel rails may be comiuendesred by the Governrent, and their use, 
except for military purposes, may be prohibited. It seems certain 
that some form of national service, or modified consoription, will 
be introduced, thus takin the control of laborr ont of the hands of 
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WaALteR J. Francis & Company, 


Copy For ENCLOSURE TO-'Mr, J, Allan Ross. (Gaz. 


the employers .tnder the cireumstances we cannot consclentiovaly quote 
@ fixed price on work of this kind extending over & period of several 
years, mless the price is sufficientiy high to cover the cortingont 
risk of the present abnormal conditions. Granted, ever a generous 
figure, & continued ndvance in prices might involve ao contractor in 
ah enormous heihe while, on the other hand, an carly termination of 
the war, eccompenied by a bresk in the lebour and material market, 
would give a contractor a profit which would be manifestly wmfair to 
the Commi saion. 


Under the cirewmstances we respectfully suggest, that the work 
might with advantage be carried out vader a form of contract whereby 
the Comission would pay the actual cost, together with a retainer 

. 4n the form of & lwp uum fee, for the services of the contractor. 
It has been argued that in a case of this kind mm owner might better 
do the work itself, and thus seve contractor's fee. We take excep~ 
tion to this argument, and claim that a contractor doing a large 
business has sivantages not possessed by any organisation, however 
efficient, which is not igs me engaged on a lexge seale in 
the construction busi o,.qontrnotor has available o large 
Moa executives, managers and 
m ond skilled workmen, all of whom 
have made construction posi ‘their Specialty. These men are employees 
of long standing, and possess a loyzlty to their organization not 
possibie in a force organized for a single piece of work. ‘their 
personalities and sapebilities are well kmown to their employers end 
to each other, and from the commencement of the work the organization 
operates as a trained rit. 


the value of gtich an orgunization is damonstrated by the fact 
that it is eustomary for contracting companies to hold their leading 
men on pey through dull times, often sacrificing a larce em of 
money rather than lose their orgerization. This policy is not 
prompted by sentiment, bit by ordinarr business Judgwent,.as it is 
known that when good mon are let go they immediately get employment 
eleevhere, and are not available at a moment's notice. The nen that 
are svailable are those, who in the judgment of their former employers, 
were net worth holdings, The une of thia organisation 1s what an omer 
gets for the fee paid a contractor. 


We might euggest, that on a contract of this kind the fee be 
based on & sliding scale, whereby the contractor's compensation world 
be decreased if the mit costs of the work exceeded the estimate, and, 
on the other hand, increased if the work was done at a cost less than 
the estimate. The estimmtad figures could be prepared by your engin~- 
era and ours working in conjunction and agreeing on each item A 
contract of thia kind wovld be absolntely feir, ae the interests of 
the owner end contractor are identical. As an additional protection 
to the Commission, wo might snggest a clause whereby, if at any time 
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Wa ter J. FRANCIS & Company. 
Cory For ENcLosure To Mr. J, Allan Ross. (aeR8) 


the work was not carried out efficiently end economically the owner 
world have the option of cancelling the contract and carrying on the 
work with its ow forse. 


We would apprediate an expression of opinion from the Commission, 
as to whether or not a proposal along these lines would veceive a favor 
able consideration. We, on our part, feel confident that we could 
submit & proposition of this kind that wonld be more attractive then 
any unit price bid which could be submitted by a reprtable contractor 
under present day conditions, If the Commission is disposed to consider 
& contract of this kind we would immediately assign our best men to this 
work to prepare careful estimates of dost, and to submit definite figmres 
at the earliest possible morent. We sigpest that a contract of the form 
here propoved might be drawn to include, at your option, the construction 
Yallway trenemiasion lines, concrete work, and inatallation of machinery, 
in addition to the exesvation work now wider consideration. We have, 
in our organization ot the present time, men of wide experience in all 
those lines, who have been associated with some of the largest hydro- 
electric eaten anh on this Ph it and I think we can demonstrate 

): ki ndle the whole, or eny part, of 

3 : rie diy, At thie time we are partion- 
larly well seonipped to a on this work, ae our Commany ie constructing 
the new refinery for the International Mickel Company, at Port Colborne, 
only a few miles from your work. Im cormestion with the Nickel contract 
we have organized employment bureaus in Toronto, Hamilton, Ottawa, 
Montreal and Winnipos, the services of which will be available on your 
work. Prom the standpoint of materials, I may say, we heve purchasing 
agente in Port Colborne, Montreal, Pittsburg, New York and Chicago 
giving ue facilities that, se far as wo know, are not possessed by any 
other contracting company. 


Yours very truly, 
IOP COMPANY Lin ito 


Bastern Manager." 


The reply of Messrs. Larkin & Sangster is dated December S0th, 1916, 


and is ae followne 
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Dear Sire 


We are in receipt of your favor of the &7th inst. inviting 
us to tender on the earth and rock work in connection with the pro- 
posed Bisgara developmant» 


4 the Commission intended to 
‘ts this was so cobviovaly the proper 
romstenoces, your enquiry was some- 


We may say that we qpngerst 
wdertake this work itpe]f ¢ . 
course to take under existing o 
what tmoxpected. 


Ye oan safely agsyme that your decision to proceed with the work 
at this time is forced upon you by the increasingly seriove shortage 
in the Wiagars power supply. You must therefore aim at a rexinwm of 
economy and speed in conatructione As regurds esonomy, your decision 
to use electric powor io well sdvised, in view of the price at which 
you will be able to obtain it, and a very great saving in conatruc- 
tion cost shovid result. 


a Yo ensure apoad, it will be absolutely necemsary to nae new 
 gleetriculiy driven plant of the navest, heaviest, amd most xp to 
date type that money can buy. 


We do not know of any contreeating fim on this continent which 
 ¢n weet the above requirements, or which could meet them, by the 
purchase of new plant of the requisite type inside of ene year er 
@iphtoen monthas 


apart from the time which we would require to install © plant 
under the foregoing condi tions, the capital charges, together with a 
margin of profit comeongurate with the rigke involved, would result 
in a tender price probably fur in excess of any estimates your Bngin- 
eere huve made on a strictiy cost basis, and with the added sivantage 
of the Provinelal interest rate. | 


“Under the circumstances, therefore, we do not consider thet sny 
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WALTER J. FRANcis & Company. 
Copy For ENcLosure To Mr, J. Allan Ross, {G25} 


good purpose would be served by submitting « tonder on the work. 


We have taken the liberty of expressing ovr opinion at some length, 
first bocanse we have watched the development of this project through 
its preliminary stages with great interest end have given it considor- 
able thought, and socond, because we have a desire to have clearly 
understood our reasons for not submitting a tender, as. we do not wish 
to prejudice our standing with the Commission in connection with future 
work which may be corriod out under normal conditions, and which we may 
be better able to handle. 


Vory truly yours, 
Lorkin & Sangster. 
{signed} KH. B. Larkin” 


fo the inquiry, Messrs. Baldry, Yerburgh & Hutchinson, Limited, replied 


wauler date of January 6th, G3 A@) Feit we 


(Copy) 
"Baldry, Yorburgh @ Hutchinson Limited 


14 Queen Street, 
ite Catharines, Ont. 
Jeane Gy 1917. 


Sir Adam Bock, 
Chairman, ; 
ro-llectric Power Commission of Ontario, 
University Avenue, 

Toronto, Onte 


Dear sirt 


With regard to the interview you kindly granted me on the 
ith ulte we have since had an opportumity to view the plans and 
scifieations of the proposed Hiagera Development schene. We have 
so Visited the site and aequsinted ourselves with conditions. 


The plant we have employed on the construction of the Welland 
Ship Canal for the Dominion (overmment is in every way suitable for 
the work you have wider consideration and by associating ourselves 
with the Dominion Dredging Coe, owr own plant could be angmented to 


wt ering of Mo sand a 
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COPY FOR ENCLOSURE TO Mr. J. Allan Ross. (G26) 


whatever extent may be necessary in order" to carry out your work in 
the requixed shat 


Ve hove a first olnss organization and life long experience in 
the execution of lerge excevatinge wuiertakings which can be placed 
at your disposal, but under existing conditions of labour end meterial 
we could not quote you « fimed contract price such as would prove 
satisfactory to either party but we shovld be satisfied to wmdertake 
the work for you on & reseonable margin of profit for the services 
rendered which profit we would be content to limit. By on arrange- 
ment guch at this yor would inaure yourself? against any malingering or 
inflated expenditure for it wovld be as mugh in ow interest as yours 
to zeny the sost within the limits of our estimate. 


Subject to no rise or fall in the pveneut any price of labour and 
tiaterinl, ox other unforseen conditions arising during the progress 
of the Contract, ve ere of the opinion the nett cost of the excavation 
exclusive of plant, showld not exceed 4,250,000.00 (Pour Hillion, Two 
Hundred ani rifty Thousand Pollers) based on the following quantities: 


6,500,000 (fight pans HMumdredd ee Cubic 
- (Yards) of Barth recite ke pacino dieaposal. 


2,600,000 c.Yarda (wo Million, Pive Iimdred Thousand 
Cublie Yards) of Reok Bxcavation, including disposal. 


The above estimate does not include the cost of Constrnetion 
Railroad. 


We offer te execute and complete in a sntisfactory memmer the 
whole of the necessary excavation at 7% (Seven per cent) on nett 
oost, the amount of om remmeration net to exceed 2317,000.00 

Three iundred and Seventeen Thousand Dollars) provided only the 
above mentioned quamtities are not increased. In other words, if 
the final quantities prove to be 11,000,000 (Eleven Million) oubic 
yerds and the nett cost $4,500,000.00 (Four Million Five Huwuired 
Thousend Dollars) we only receive 7% (Beven per cent) on the aout 
of our estimate, 1.0. $4,260,000.00 (four Million, Two Hundred and 
Vifty Thousand Dollars). 


On the other hand if both the quantity of exeavation executed 
and the nett cost is less then eatimated we only receive 7% (Seven 
per cent) on nett cost. 


Other work then exesxvation such as Conarete, Jonstruction Rail 
way, Trestling, Buildings, etc. we would carry ont at 7 (Seven per 
cent) on net cost. All the necessary tools, machinery and plant to 
be provided by us on the following rental basis:-— 
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iteam Shovels 6425.00 per month 
Brag Line Machines 470.00 ns 
Large Locomotives — 260.00 % 
 fauddle Tank Locomotives 8200.00 " ™ 
26 ton Locomotive Crane 875.00 * " 
15 ton Locomotive Crane 200.00 * * 
16 O.%d. Capehir Tuep Cars 65.00 " 


1h OsYd. Cap.liver or 


Western Air Dump Cars 40,00 * 4d 
Flat Gare 25,00 n 
Stee] Malls per ton + See # m 
Bollers, Machinery ete. 24/55 ” " on first cost. 


All perishable material such as fieh—<plates, spikes, bolts, ties, 
temporary build ings, ete. to be a charge against end ineluded in net 
oat. 


! Until auch time as you are in a position to say if the basis Ai 

this proposal is acceptable to von sent wm g we would ask you t 

kindly respect our wishes any, y in the strictest ntiddiits 
for we do not wish to spproa) mi | GOvermmmt in regard to release 
of our plant wiless we are jeatinnily assured we have found « field for 


ite employment. 


Yours truly, 
BALDRY, yenBUncH & HUTCHINGON, Limited. 
(signed) We BH. Hutehinson* 
the reply of The Dominion Construetion Company, Limited, 1s dated 
Jamvary 2nd, 1917, as follows:~ 


(Copy) 


“Tho Dominion Construction Company, Limited 
Ratiroad Contractors 


Please refer to file Yo. 113412 deny. 2 1917. 
ire Aares, a BS 
Hydraulic Qnginoer, 


Hydro-Slectric Power Commission, 
PORORVO, Onte 
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Dear Sir: 


We beg to advise you that we have gone over your plans 
and specifications in connection with your Power Development at 
Wisgare Falls, Ont. and are pleased to submit the following:- 


We propose to conetruot the Canal and other work that you 
contemplate on a cost basis, plus 6%, plus rental of equipment; the 
eost of the work to be based on earth at 36¢ per cusyd.s rock at 01.20 
per ausyd. and concrete at 67.00 per oueyd. Any seving effected 
between these prices and the actual cost will be divided equally 
between the Commission and ourselvag. 


We agree to place sufficient pimmt on this work, according to 
a and to complete it in time as required 


Owing to the abnormal conditions at the present time, we are not 
in « position to give you a bid on flat prices. 


i If you would consider dis Coders, we would be pleased to go 
into the matter further with yous 


Yours truly, 


DOMINION CONSTRUCTION CO. LIMITED 
(signed) he Ge Buttman. 


The Dominion Dredging Co. Limited, replied on Janunry lst, 1917, as 
follows:~ 


(Copy) 
“The Dominion Dredging Co+, Limited 


Ottawa, Canada, 
Jenuary 1, 1917. 
air — Back, KeBes 


ii, Hydro-Hleetric Power Comaisgion, 
Toronto. 


9 
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Dear Gir: 


.. & Movenber 20th last we wrote a letter to the Secretary of 

a com caten in regard to the proposed Chippaws Power Canal, ie 
eam a reply from your Chief ingineer, dated Dec. 26th, advising 
ua that you were not in a position to ask for a proposition on Dredging. 
When writing our letter we had not in mind any dredging ip rag ag ae 
this hae been only a part of owr work om the Welland Ship Canal, end 

outelde of our Dredging plont we have o large lend excavation plant 

eonsisting of steam shovels, drag limes, locomotives, etc. This plant 
with the plant on Mo. 2 Section owned by Baldry, Yerburgh & Hutchinsa, 
we are wuder the impression would be euffiolent to undertake the work 
on the Chipparsa Power Genal. We discussed the matter with lr. Huteh- 
imson, of Baldry, Yorbwrgh & Hutchinson, ond as « result wrote your 
Secretary as fully aa possible and understand that Bddry, Yerburgh & 
Hutchinson did the sane. 


In a memoroniwa enclosed im yowr letter to us of Dec. 26th, we 
note that you have asked a few firms for prices on the excavation work 
to be in on January 2, 1917. ut informe use that he did 
not receive notice to this ash aw ay ring a proposition along 
the lines discussed with you personally some time ago, end inteuds 
submitting the same during this week. 


In order to get some information in regard to proposala to be stub- 
mitted on Jane 2, 1917, we ealied upon your kr. Acres and the secretary 
of the Comission on Saturday last and were informed by Mr. Acres that 
the prices aaked for, ware in no way binding and were only for the in- 
formation of your engineers as to what prices they might expect to 
receive ig public tenders. were invited. We were agseured that no action 
as to awarding a contract would be tsken on the prices submitted on 
J@M%»e 2, 1917, and under these sircwstences we would not feel justified 
in submitting « price as your Mr. Acres informed ua that thay world 
expect us to stand by this price or « better one if the Commiasion 
decided to invite public tenders for the work. 


ve have been seting in this matter with Baldry, kerurah & Hutehin- 
gon, and our action in not submitting «a price om Jam. ind in no way 
interferes with the proposition he ia siting for us rotates to you 
this week in prenne to the work. 


‘Yours truly, 
fH DOMINION DRE SDGi8G OO. LIMITED. 
(signed) E. A. Larmonth, Seay.—Treas.” 
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». Under date of Jans 2nd, 1917, Besers. Williem dowlin & Son (Gansda} 
Limited, replied as follows:- 


 (Sepy) 
"William Cowlin & Gon 
The pil Building, 106 Bay Street. 
Soronto, dams Fy 1917. 


Hydro Dlectric Power Commission of Ontario, ) 
University Ave., 
Toronto. 


Dear Sirs:- 


| ve have very carefully investigated the Specifications 
end Plans of this proposed Development. we have been unwillingly 


in driven to the conclusion that it ie not possible for us to submit 


@ firm Tender for the rock and exrth excavation in thie work. The 
main factor in our arriving at this decision being, the extreme 
tmeertainty aa to the labor conditions and the rofusnl of merchan 
* gover ua in plant and materials for any definite period, 


"We ‘weld ask to be permitted to gurl le the Comulesion 
the following offer: 


_ fo supply Permanent Gonatruction Plant sufficient to widertake 
all the rok ond earth excavation from Liontrose to Smeaton's Curve 
comprising Shovels, Channelling Machines, Paps, Drills ete. Steam 
Locomotives and Locomotive Granes; also the rails for the loading 
sidings and at the dump; also emmant tons omni pipe lines. Ovr offer 
would not include the providing or laying of the main through route, 
nor equipment including locomotives for the operation of the through 
route, nor does this include the plant for handling other materials 
than the rock and earth excavation. 


We would wilertake to carry out the work all as described in 
the contract and to have this completed within 3 years of the Main 
Line Radiway to be inatalled by you being in working order. 


Aw remuneration we would require twenty-two und one-half per 
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gant (222%) on the total cost of the work up to a value of five 
million dollars (65,000,000.00}. Om any emoumt in excess of this 
etm we would accept ton per cont (10%) as remmoration. for this 
remmeration we would provide 411 the plant required for the earth 
and rock excavation as described and our services in the gonersl 
organization end handling of the work. All pay shoots for the staff 
on the works; o11 accomts for materials, and all charges for the 
operation of the Construction Plant to be met by the Commiasion. 


We heve hed large experience in this class of work, end eleo in 
the operation of Steam and Mlectric Railways. 


Wa would be willing te undertake the operation of the Commission's 
Wain Line Railway if desired. 


Yours faithfully, 
WILLIAM COWLIN & SOM (CANADA) Limited, 


® O Y’ prego = TEP 


) The engineers of the Hydro~Rlectric Power Commission Say that, having 
in view the problems of design yet meolved and also the absolute necessity 
of mfoettered facilities for instituting ami maintaining o maximum degree 
ot progress, in ine face of onerous priorities being exercised by the various 
Governments involved in the war, it was considered by the Hydro-Slectria 
Power Commission that no proposition short of fixed contract prices had any 
merit os compared with the force account nethod of procedure. 

| Under the oclrowastances, there waz evidently need for « maximum of 
flexibility in adspting eonstrnation methods to the solution of many special 
and wmique problems which could be viewed in full perspective and detailed 
on paper only as the work progressed, Moreover, the war st this time was 
in a very serious stage for the Allies, and there was no assurance that it 


might not be protracted for many yours. 
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The Hydre-iilectric Power Jonmission consequently decided to proased 
with the Canal wrk by force account. 

in prosecuting the work by force acoount the engineers of the Hydro- 
Bleetric Power Commission purehused the plant employed with one important 
exception, namely that of the rentai of the bredge "Cyclone", with its 
equipment, from the Toronto Harbour Corsiissioners. 


wor House od Tail race 


When the decision to proceed with construction was made in the Spring 
of 1917, the capacity of Fa a s oy, the Power Howe, and the general 
overall dimonsions of the Sereen House and the Power House, constituted 
practically the only important elements of the design which had been 
definitely fixed. The arrengement ord the design of the penstook inleta, 
the tee slvice-wey and the Power House substrnuctyre still remedred to be 
decided and, sithough widerstoed, they had not been co-ordinated into a 
eufficiently definite fined design to permit the preparation of the detatl 
plans. The elimination of hy 


losses in the Screen House waterways, 
the design of great penstocks under a high head, and the general character 
istios and details in commection with the largest Johnson valven ever 
designed, «nd of turbines mugh greater than any others hitherto constrneted, 
gonstituted problems which demanded study and revision up te the extreme 
limit of time permisseble under the sehedvle for completion in 1921 fixed 
by the Hylro~Hlectria Power Comalssion, his condition necessarily retarded 
progress in the preparation of the final plane for the buildings, ond, if 
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the excavation work for the Screen House and the Power House had not been 
commenced on the basis of fixed overall dimensions, it wonld have been 
impractieosble to complete the first tro mits of the installetion by the 
end of the year 1921. The work in the Soreen Morin the Power lenses mand 
the Tail-race was done with ylent purchased for the Senal, being released 
ai ogession arose ami transferred to the most sdvantageous position. 

It was necessary to hold the detel le of the Power House substructure 
design somewhat in abeyance witil the tenders and specifications of the 
turbine manufacturers had been raceived, and wtil tha turbine contracts 
were averded. “hen the contragt \ ‘bines of mits S, 4 and 5 was 
let to the Willian Cramp & A ae OE, Engine Building Co., Il. ». Norris 


ssion effeoted a 


Department, the engineers of the Nydro-leotrice Power Comey 
material main in part gute turbine efficiency by a change in the substructure 
design which Inveived four out of the five turbine wits then on order, ture 
bine Wits 2 and 2 heaving been let to the Wellmn-Seaver-vorgen Co. the 
engineers of the Cormission considered thet this chengs in design was of exch 
& redical nature thet its conswmetion would have necessitated the abrogation 
of a schedule contract had the work been progressing wmder that method of 
procedures ) 

The design of the Power House substructure was similarly affected by the 
development of the detei ls and the gereral design of the main generators, 
and to en even more mexico degree by the protracted etudy which the mannfactur- 
ers gave to the ewitching problem, involving, ao it asa, the safe handling 
and manipulation of unprecedentedly large quantities of electric energy at 
high voltage and under short cireult conditions not previously contemplated. 
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Genernlly, it may be sald that the conditions surrovmiding the design and 
coustruction of the Sereen House and the Power House were auch as to moke 
the problem one which wae susceptible of safe solution only by consecutive 
‘stops, following verious final decisions arrived at in conference with manu 
facturing specialists who had to do with the vital elements of hydraulic and 
electrical mochinery besbathaddins 
Considering these cirownstences in conjrmction with the intensive working - 
sohodule, it is doubtful vhathax this portion of the work sould have beer let 


by contract evon weler normal pre-war conditions. 


In socordance with standard practice, the Hydro-Hlectric Power Commission 
placed contracts with specialists for the manufacture and erection of the mere 
important vlements of the development such as structural steel work, turbines, 

generators, cranes, and so forth. With the exception of the bridge super- 
structures which are dealt with in a separate Chapter, the following are the 


principal engineering contrneta entered into:- 


May 16, 1920 ~ 411 structural steel for Queenston Generating 
Station, erected, per ton of 2000 pounds «ses G@ 158.00 


WALTER J. Francis & Company. 
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May Bby 1921 ~ Three electric Elevators, installod ..cssness ¢ $6,700.00 
(Selec fax Extra} 


February 26, 1921 - Structural steel for Serveen Kouse, 
ereoted te oe Re RR CeCe 2 He Se eM OP ee wm he em ee & 39,606.00 
(Selee Tax Extra} 


dune BO, 1919 — Two Turbines, 62,600 herse power each, — 
installed CEE RHAR HEHE A HT OO OH OW ew Som we eH 6248 ,846,00 
(more or less) 
Price to be adjusted according to variation 
in price of metals. 


July 8, 1920 ~ Three ferbines, 55,000 boree power each, 
installed CREB ERED DH HH Hot to exceed ere ow ew ' £765,000,00 
Price veries wits duty, freight end exchange. 


Yobruary 4, 1921 - fwo Service Turbines with Governors, 
installed OCHRE KR Oe Re RE HMA HRS He CH AD Se we & 65,000.00 
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December 3, 1920 + Two 2,200 kevetse Services Gmerators, 
Installed .-casssdvenneeneneenseeseneos & 90,296.00 


February 26, 1920 - Two 45,000 keVeie Generators, 
installed CRORE TRH KOH HER HE KO DHE KH EB £1, 000,000.00 


Pebruary 11, 1919 ~ Two 45,000 kev.s. Generators, 
installed SOCKET HHH KSEE EH EH HTH Se SHH & 913,550.00 


February 26, 1920 ~ One 46,000 k.v.e, Generator, installed 9 455,500.00 


Mereh 51, 1920 - Two 160-ton Blectrio Cranes, instelled .. © 93,160.00 


Novenber 1, 1920 —- Five steel Penstocks, erected ccccossee | 620,122.00 


i with in dve course ond at the moment 


All these contracts were proceede 
of writing have ali deen substantially completed with the exception of the 


generator for Unit Moe 5 under contract with the Canndian Genera] Electric Company. 
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